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ABSTRACT 

Murraya koenigii, family Rutaceae, commonly known as Curry leaf plant is a highly valued plant for 
its medicinal value and characteristic aroma. The plant is a rich source of carbazole alkaloids. The 
petroleum ether, chloroform, ethyl acetate and ethanol extracts of roots of the plant were screened for 
phytochemical properties and antimicrobial activity for Staphylococcus aureus, Micrococcus luteus, 
Bacillus subtilis, Escherichia coli, Pseudomonas aeruginosa, Candida albicans and Aspergillus niger. 
Phytochemical screening showed the presence of carbohydrates, alkaloids, steroids and flavonoids in 
the root extracts of the plant. The study shows that all the extracts possess remarkable antibacterial 
activity. Additionally, petroleum ether and chloroform extracts also had antifungal activity. 
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INTRODUCTION 

Murraya koenigii (Linn,) Spreng. (Family-Rutaceae) 
commonly called Curry leaves in trade, occurs throughout 
India up to an altitude of 1500 metres (1). The leaves of the 
plant are used as a flavoring agent. 

Medicinally, these leaves found use in diarrhea, 
dysentery and to prevent vomiting. The Leaves and fruits are 
also a source of an essential oil which finds use as a fixative 
for heavy type of soap perfume. Leaves, root and bark are 
tonic, stomachic and carminative. Juice of roots provides 
relief from renal pain (8). Previous phytochemical 



investigations on this plant revealed the presence of carbazole 
alkaloids (3, 6, 10, 12, 13, 14, 15, 16) and coumarins (2). The 
present study is aimed at preliminary phytochemical 
screening of the root extracts of Murraya koenigii and 
evaluation of the same for potential antimicrobial activity. 

MATERIALS 

Petroleum ether, Chloroform, Ethyl acetate, Ethanol 
(95%) and Dimethyl Sulphoxide (DMSO) were purchased 
from RFCL, India. Nutrient agar and Sabouraud 
dextrose agar media were obtained from Himedia, India. The 
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microorganisms were availed from Institute of Microbial 
Technology, Chandigarh, - India (Invoice No. 
MTCC/08/10/5396). Ciprofloxacin and Fluconazole were a 
generous gift from Ranbaxy Laboratories Ltd., India, 
microorganisms were availed from Institute of Microbial 
Technology, Chandigarh, - India (Invoice No. 
MTCC/08/10/5396). Ciprofloxacin and Fluconazole were a 
generous gift from Ranbaxy Laboratories Ltd., India. 

METHODS 

Plant Collection and identification 

The roots of Murraya koenigii were collected in October 
2008, from healthy plants in Ambala, India and shade dried. 
The plant material was identified by Raw Materials 
Herbarium and Museum, NISCAIR, India (NISCAIR/RHMD/ 
Consult/- 2008-09/1079/110). 

Extraction and phytochemical screening 

The collected dried roots were coarsely powdered and 
extracted sequentially with petroleum ether (60-80°C), 
chloroform, ethyl acetate and ethanol (95%) using Soxhlet 
apparatus. The extracts were screened for the presence of 
different phytoconstituents like saponins (Frothing test), 
tannins (Ferric chloride test and Lead acetate test) alkaloids, 
(Dragendroff s test, Meyer's test, Hager's test,and Wagner's 
test) glycosides ( Brontrager's test for anthraquinone 
glycosides and Killer-Killani's test for cardiac glycosides), 
steroids (Salkowski test and Libarman-Burchard's test) and 
flavonoids (Shinoda's test, Ferric chloride test, and Pew test) 
(5, 13). 

Microorganisms 

The test organisms (Staphylococcus aureus MTCC 
737, Micrococcus luteus MTCC 106, Bacillus subtilis 
MTCC 441, Escherichia coli MTCC 443, Pseudomonas 
aeruginosa MTCC 1688, Candida albicans MTCC 3017 and 
Aspergillus niger MTCC 1344) were sub cultured onto 



nutrient agar in order to determine their viability. The 
identity of each test organism was confirmed using standard 
cultural, morphological and biochemical techniques (4). 
Stock cultures were maintained on nutrient agar slants at 4°C 
and sub cultured in nutrient broth at 37°C prior to each 
antimicrobial test. 

Evaluation of antimicrobial activity 

All the experimentation was done in aseptic area under 
laminar air-flow cabinet. Modified agar diffusion method (7) 
was adopted for this study. Molten agar medium (25 ml) 
was taken in a sterile petridish and broth cultures of the test 

5 

isolate (0.1 ml) containing 1.0 X 10 CFU/ml of organism 
were added. The contents were thoroughly mixed and allowed 
to solidify. The extracts were dissolved in DMSO and used in 
10, 20, 40 and 50 mg/ml concentrations. Ciprofloxacin and 
Fluconazole (10|i g/ml) were used as standard antibacterial 
and antifungal agents. Wells were bored in the plates, using 
a standard sterile cork borer of 8 mm diameter and equal 
volumes of the plant extracts (1000(0.1) was transferred into the 
well with using micropipette. The plates were kept for lhr for 
pre-diffusion and incubated at 37°C/24hr (plates containing 
bacterial cultures), 25°C/3days (plates containing Candida 
albicans culture) and 25°C/7days (for plates containing 
Aspergillus niger culture). At the end of incubation, zone of 
inhibition was measured in all the plates. 

RESULTS AND DISCUSSION 

The extractive values for petroleum ether, chloroform, 
ethyl acetate and ethanol extracts was found to be 4.03%, 
1.31%, 0.59% and 9.4% respectively. The results of the 
phytochemical screening (Table 1) showed the presence of 
carbohydrates in all the extracts except chloroform extract and 
chloroform extract showed the presence of alkaloids. The 
flavonoids and sterols were found to present in ethyl acetate 
and ethanol extracts. Petroleum ether and chloroform extracts 
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exhibited prominent antibacterial and antifungal activity are shown in Table 2. The results of the tests for MIC study 

(Table 3). The chloroform extract is showing good inhibitory revealed that the MIC for Bacillus subtilis, Pseudomonas 

properties for A. niger>P. aeruginosa>C. albicans (Graph 1). aeruginosa and Escherichia coli were found to be less than 

The MIC values of the extract against tested microorganisms that Staphylococcus aureus and Micrococcus luteus. 



Table 1. Phytochemical screening of extracts of root of Murraya koenigii 



Test 



Petroleum 
Ether 



Chloroform 



Ethyl 
Acetate 



Ethanol 



Alkaloids 

Carbohydrates 

Glycosides 

Sterols 

Saponins 

Tannins 

Proteins 

Amino acids 

Flavonoids 

Starch 



+ 
+ 



Present (+), Absent (-) 

Table 2. MIC Study for extracts of root of Murraya koenigii 



Microorganism 


Petroleum Ether 


Chloroform 


Ethyl Acetate 


Ethanol 


Cipro 


Fluco 






MIC (ug/ml) 








S. aureus 


1.25 


0.625 


0.625 


1.25 


0.625 




B. subtilis 


0.625 


0.625 


0.625 


1.25 


0.625 




M. luteus 


1.25 


1.25 


1.25 


1.25 


0.625 




E. coli 


0.625 


1.25 


0.625 


1.25 


0.312 




P. aeruginosa 


0.625 


0.625 


0.625 


1.25 


0.312 




A. niger 


1.25 


0.625 








0.625 


C. albicans 


2.50 


1.25 








1.25 



Cipro-ciprofloxacin, Fluco-fluconazole 

Table 3. Antimicrobial activity (zone of inhibition) of extracts of root of Murraya koenigii 



Extracts 


Petroleum Ether 


Chloroform 


Ethyl Acetate 


Ethanol 


Cipro 


Fluco 


Cone, (mg/ml) 


10 


20 


40 


50 


10 


20 


40 


50 


10 


20 


40 


50 


10 


20 


40 


50 


100ig/ml) 


lOOig/ml) 




Zone of Inhibition 


S. aureus 








9 


12 


13 


14 


15 


5 


6 


7 


8 


5 


9 


10 


12 


15 


NA 


B. subtilis 


14 


16 


17 


17 


12 


13 


14 


16 


8 


10 


16 


17 


6 


9 


12 


14 


23 


NA 


M. luteus 




4 


7 


12 




3 


7 


11 




5 


8 


12 






5 


9 


21 


NA 


P. aeruginosa 


22 


25 


26 


26 


25 


26 


28 


29 


7 


17 


20 


22 


6 


16 


17 


20 


34 


NA 


E. coli 


8 


13 


18 


19 






4 


8 


4 


7 


10 


12 




3 


5 


10 


31 


NA 


C. albicans 


9 


12 


16 


17 


14 


16 


21 


22 




















23 


A. niger 


9 


10 


11 


12 


9 


10 


12 


15 




















19 



Cipro-ciprofloxacin, Fluco-fluconazole, NA-not applicable 
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Graph 1. Comparision of antimicrobial activity of various extracts of root of Murraya koenigii 



CONCLUSION 

All the extracts of Murraya koenigii roots have 2 - 
antimicrobial property. As expected, the zone of inhibition 

3. 

(antimicrobial activity) is directly proportional to the extract 
concentration used. The chloroform extract is showing good 
inhibitory properties for A. niger> P.aeruginosa>C. albicans 4 - 
and even at low concentrations. The Petroleum ether is 

5. 

inhibitory against A. niger> P. aeruginosa. The data shows E. 
coli to be the most resistant microorganism of all microbes and 6. 
a still higher concentration is required. Also, ethyl acetate 
and ethanolic extracts showed antibacterial activity but lacks 
any antifungal activity. These results shows that the root _ 
extract (chloroform, Petroleum ether) can be used to formulate 
antimicrobial compositions. However, further investigation 
with purified fractions is required to predict the exact 
mechanism of action. g 
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